To determine the prevalence of ectoparasitic infestation of cattle in and around the Bhawal forest area in Gazipur district in Bangladesh, an epidemiological investigation was carried out during the period from November 2008 to October 2009. Of 206 cattle examined, 132 (64.07%) were found to be infested with several species of ticks and lice. The prevalence rate was highest in case of Boophilus microplus (45.63%) followed by Rhipicephalus sanguineus (36.89%), Linognathus vituli ((23.30%), Haematopinus euysternus (17.96%), Hemaphysalis bispinosa (16.50%), and Damalinia bovis (8.25%). Results revealed that, older cattle aged > 8 years are more (71.11%) susceptible than that of adults aged > 2-8 years (67.74%), and young aged ≤2 years (47.05%). In females, prevalence of ectoparasitic infestation was observed significantly (p< 0.005) higher than that of male. Prevalence of ectoparasitic infestation was significantly (p<0.005) higher in animal reared under free range system than that of semi-intensive system and cattle with malnourished and poor health status were found to be significantly more vulnerable to such parasitic infestation than normal healthy cattle. Seasonal prevalence showed that, significantly (p<0.001) higher prevalence occurred in summer season (78.46%), followed by winter (62.85%) and rainy season (52.11%). Mean parasitic burden were 1.49±0.80 per square inches of heavily infected area.
INTRODUCTION
Tropical, agro-based Bangladesh has 47.51 million livestock of which 22.87 million are cattle (BBS, 2008) . Livestock, the backbone of Bangladesh's agricultural economy, is at risk of decline in production due to number of ecto-and endo-parasites. Bangladesh is usually hot and humid except in winter and the climatic condition of Bangladesh is very conducive to a wide variety of parasites as well as ticks (Razzak and Shaikh, 1969) . Ectoparasitic infestation is one of the major veterinary problems affecting livestock industries in many parts of the world (Hourrigan, 1979) . Ectoparasites including lice, ticks, mites etc. play an important role in the transmission of certain pathogens (Loomis, 1986) . The ectoparasites are known to cause heavy economic losses to livestock industry due to their usual habit of blood sucking, which adversely affects the economic production (Branscheid and Schroer, 1997) . Among ecto-parasites, ticks have been recognized as the notorious threat due to severe irritation, allergy and toxicosis (Niyonzema & Kiltz, 1986) . In some cases, ticks have been reported to cause lowered productivity, mortality (Niyonzema and Kiltz, 1986 ) and transmit such diseases as babesiosis, theileriosis, anaplasmosis etc (Norval et. al., 1984) . Ticks act not only as potential vectors but also as reservoirs of certain infectious agents e.g. Pasteurella multocida, Brucella abortus and Salmonella typhimurium in man and animals (Jongejan and Uilenberg, 2004) .
Besides ticks lice also cause harm in cattle health. Lice infested animals keep poor physical condition and develop an unthrifty, anemic appearance and discoloured greasy hair (Nelson, 1984) . Louse free animals have been reported to be more profitable than infested animals due to increased rate of weight gain and more feed utilization (Kettle, 1974) . In addition, lice infestation contributes to huge economic losses due to damage to skin and hide in the form of light flecks and spots followed by secondary bacterial infection or scratching behaviour and inflammation of the skin (Nafstad and Gronstol, 2001b) . The situation of ticks and tick-borne diseases in animals have been partially documented in Bangladesh by number of authors (Samad, 2000) , but these studies are fragmented and not yet done in Bhawal forest area.
Bhawal Sal forest of Gazipur is tropical moist deciduous type of forest which actually presents in lowland and flood plain based area. Besides, this forest contains a huge variety of floral composition. Moreover different types of mammals, reptile, aves, amphibian depends on these kinds of trees, as their habitat as well as niche (Ashraful Alam, 2008) . Different studies have been conducted on various aspects of tick prevalence in various parts of the country and abroad as well but not yet done in Bhawal Forest area in Gazipur. Duly considering the limitation of information on ectoparasitic infestation of domestic animals in and around Bhawal forest area and the importance of cattle wealth in the national economy, the present study was undertaken with the aim to determine prevalence and associated risk factors of ectoparasitic infestation.
MATERIALS AND METHODS Study area and period
The present research was conducted in cattle of Bhawal forest area in Gazipur district which is located 40km north to Dhaka city. Morphological study for identification of species of ectoparasites was conducted in the Department of Parasitology, Bangladesh Agricultural University, Mymensingh and Statistical analysis of epidemiological data were done through the Department of Agricultural Statistic, Bangladesh Agricultural University, Mymensingh. The investigation was carried out during the period from November 2008 to October 2009.
Survey design and sampling
Two steps cluster sampling was performed for this study. Ten villages from in and around Bhawal forest were selected randomly followed by ten house hold from each of the village selected, from which 1-6 cattle were examined for ectoparasites. The investigation was carried out in three visits on three seasons (Summer: MarchJune; Rainy: July-October and Winter: November-February). Total two hundred and six (206) cattle were selected randomly from different parts in and around the Bhawal forest area in Gazipur district for the convenience of the study and availability of the cattle.
Collection and preservation of samples
The selected cattle were thoroughly investigated by close inspection, parting the hairs against their natural direction for the detection of ectoparasites. After that, a thorough epidemiological investigation was performed using a semi-structured questionnaire including the animal level variables such as age, sex, health status and rearing system. Age was determined by asking the owner and farm attendant and by visual inspection and also by dentition whenever possible. Animals were categorized based on age as young (≤ 2 years), adult (> 2 years to 8 years), and old (> 8 years).
Ectoparasites were collected from the different parts of the body of the individual cattle by hand picking. When required, small hairbrush dipped in ethanol was used for the collection of ticks. The point of attachment was smeared with ethanol. Adequate precautions were taken to preserve the mouthparts and appendages of the ectoparasites during collection. Ectoparasites were preserved in 70% alcohol in clean, well-stopper glass vials which were labeled properly.
Identification of ectoparasites
Morphology of ectoparasites was studied in the laboratory with the help of dissecting (4X) and compound (10X) microscope. Ectoparasites were identified according to the keys and descriptions given by Wall & Shearer (1997) and Soulsby (1982) by preparing permanent slides according to the procedures described by Cable (1967) .
Statistical analysis
Statistical analyses were carried out by using Statistical Package for Social Sciences (SPSS) version 11.5 for Windows (2002) using F test. In addition to F test, Odds ratio was calculated according to the formula given by Schlesselman (1982 Haemaphysalis bispinosa and Hyalomma sp. The differences between the results of present and earlier study might be due to variation in the geographical locations, climatic conditions of the experimental area, methods of study, selection of sampling animal and breed of animal studied.
Age-wise prevalence
It was observed that, prevalence of ectoparasites was significantly (p<0.05) higher in older animals aged > 8 year (71.11%) followed by in adult aged > 2 years-8 years (65.45%) and lowest in young aged < 2 year (47.05%) ( Table 2 ). The mean tick burden was higher in case of adult (1.87±0.154) followed by in old (1.54±0.124) and in young (1.40±0.234). The results of present study agree with Islam et al. (2009) who found that prevalence of ectoparasitic infestation was higher in old cattle (61.5%) followed by calves (56%) and adult (38.5%) and calves had 2.0 times and 1.26 times more susceptibility to ectoparasitic infestation than the adults and older animals. On the other hand, Stuti et al. (2007) reported that, calves (below one year) were the most susceptible (65.38%) followed by grownups (34.60%) and adults (14.91%) cattle. Manan et al. (2007) found that resistance in the animals was building up as the age advances and the animals became more adoptable than in younger state irrespective of the farm species. It is hypothesized that the strong innate immunity and age resistance of young cattle are responsible for their less vulnerability to tick infestation (Sarkar, 2007) and in such way, leads to less ectoparasitic burden.
Seasonal prevalence
Prevalence of ectoparasites was higher in summer season (78.46%) followed by winter (62.85%) and lowest in rainy season (33.3%). In summer, cattle were 3.35 and 2.15 times more susceptible to such parasitism than rainy and winter season, respectively (Table2). *Summer: March-June; Rainy: July-October and Winter: November-February. * Young (≤ 2 years); Adult (> 2 years to 8 years) and old (> 8 years).
In contrast, Salih et al. (2008) found the highest number of ticks occur during the rainy season. Sanjay et al. (2007) reported the seasonal prevalence of tick infestation significantly more during the rainy (24.33%) and summer seasons (21.58%) as compared to the winter season (4.03%). He also reported lice infestation significantly higher in winter (25.89%) than in the rainy (2.48%) and summer seasons (8.93%). Biu and Nwosu (1998) found that although most of the ticks occurred in relatively low numbers throughout the year, they were generally most common from the second half of the rainy season through the dry season. On the contrary, Stuti et al. (2007) observed low activity of B. microplus in very dry and very cold temperatures at farm level.
The rise of infestation in summer may be due to rise of temperature in late winter leading to gradual increase in the load as well as percentage of infestation in May and June (Roy et al. 2001) . The contrast in between the present and earlier findings can be explained by the fact of variation of geographical location of experimental area, topography, the composition of soil type and humidity, lack of control group of population and most importantly, the changed climatic condition of the earth.
Sex related prevalence
It was observed that the prevalence of ectoparasitic infestation was significantly (p<0.05) higher in female (69.74%) than the male (41.17%) cattle (Table 3 ). The mean tick burden was higher in female (1.54±0.896) than in male (1.43±0.136). It was also observed that 74.78% of cattle with poor nutritional condition were affected with ectoparasitic infestation. This result agree with the report of Sarkar (2007) who reported the prevalence of ectoparasites were significantly (p<0.01) higher in female than male.
Nutritional factor related prevalence
Cattle under poor nutritional level were 2.88 times more vulnerable to ectoparasitic infestation than animals with normal health (51.57%) ( Table 3 ). The mean tick burden was higher in exhausted cattle (1.52±0.10) than in cattle with normal health (1.48±0.14).
The present study agrees with the earlier study of Lapage (1962) who found malnourished animals are more susceptible to any infection as they are immune compromised. Moreover, Etter et al. (1999) also found that in immune compromised animals, prevalence of tick is usually increased.
Rearing system related prevalence
The present study implied that 69.06% of cattle brought up under free-range system were affected with ectoparasitic infestation (Table 3) . Such animals were 2.46 times more vulnerable to ectoparasitic infestation than cattle reared intensively (38.89%). It is similar to the finding of Rabbi (2006) who reported, the highest ectoparasitic infestation in semi-intensive system (59.7%) followed by extensive system (33.5%) and intensive system (8.27%).
The impact of ticks and tick borne diseases on the individual and national economics warrants application of appropriate tick control strategies on priority basis (Bansal, 2005) . Various studies have shown that acaricidetreated and/ or tick free animals produce better than tick infested animals (Sajid et al., 2007) . 
